Objective Recent studies have demonstrated gender differences in functional outcome after stroke. However, the underlying reasons for differences have been inconsistent. The present study examined whether gender differences in long-term functional outcomes exist among surviving patients with first-ever ischemic stroke and with individual subtypes of stroke. Methods A total of 997 patients (654 men, 343 women) were followed for 5 years after discharge. Patients were assigned to 4 subtypes of ischemic stroke (atherothrombotic, lacunar, cardioembolic and unclassified infarction 
Introduction
Gender differences are known to exist in the management and outcome of patients with ischemic heart disease in epidemiological studies (1) (2) (3) . Recent studies have demonstrated the existence of differing functional outcomes between men and women after stroke (4) (5) (6) (7) (8) (9) (10) (11) . However, the results of these studies have been inconsistent and the reasons underlying any gender difference in stroke outcome remain contentious. In addition, the follow-up period for patients in the previous studies has seemed insufficient to evaluate long-term functional outcomes and the gender differences in outcome by stroke subtypes have remained uncertain.
We have previously reported that locomotor activity at the time of discharge is significantly worse among female stroke patients than among male patients (12) . Since gender differences in functional status are thought to be important when treating or following stroke patients, we investigated whether these differences exist for a longer term and for subtypes of ischemic stroke. T a b l e 2 . F u n c t i o n a l Ou t c o me a c c o r d i n g t o Cl i n i c a l Ca t e g o r i e s o f T wo S u b g r o u p s ( Me n a n 
Materials and Methods

Subjects
T a b l e 1 . B a s e l i n e Ch a r a c t e r i s t i c s o f P a t i e n t s b y Ge n d e r
F i g u r e 1 . F u n c t i o n a l o u t c o me i n ma l e a n d f e ma l e p a t i e n t s wi t h f i r s t -e v e r i s c h e mi c s t r o k e a t 1 y e a r ( a ) a n d 5 y e a r s ( b ) a ft e r o n s e t . ( a ) S i g n i f i c a n t g e n d e r d i f f e r e n c e s i n f u n c t i o n a l o u tc o me s we r e o b s e r v e d b e t we e n me n a n d wo me n ( p < 0 . 0 0 1 ) ( Ma n n -Wh i t n e y U t e s t ) . ( b ) F u n c t i o n a l o u t c o me wi t h f i r s te v e r s t r o k e wa s s i g n i f i c a n t l y b e t t e r f o r ma l e p a t i e n t s t h a n f o r f e ma l e p a t i e n t s ( p < 0 . 0 1 ) ( Ma n n -Wh i t n e y U t e s t ) . B l a c k : 1 ) n o s i g n i f i c a n t d i s a b i l i t y i n wa l k i n g ; Gr a y : 2 ) s l i g h t d i s a b i l i t y ( wa l k i n g wi t h o u t t h e a i d o f a c a n e o r b r a c e s ) ; Di a g o n a l l i n e s ： 3 ) mo d e r a t e d i s a b i l i t y ( wa l k i n g wi t h a c a n e a n d / o r b r a c e s ) ; Do t t e d l i n e s : 4 ) mo d e r a t e l y s e v e r e d i s a b i l i t y ( u s i n g a wh e e lc h a i r ) ; Wh i t e : 5 ) s e v e r e d i s a b i l i t y ( b e d r i d d e n
T a b l e 3 . Mu l t i v a r i a t e P r e d i c t o r s o f L o c o mo t o r F u n c t i o n a t 1 Ye a r a f t e r S t r o k e
T a b l e 4 . Mu l t i v a r i a t e P r e d i c t o r s o f L o c o mo t o r F u n c t i o n a t 5 Ye a r s a f t e r S t r o k e
F i g u r e 2 . S u r v i v a l r a t i o b y g e n d e r f o r p a t i e n t s a f t e r f i r s te v e r i s c h e mi c s t r o k e ( Ka p l a n -Me i e r me t h o d ) . Ge n d e r d i f f e re n c e s a s e s t i ma t e d b y t h e l o g -r a n k t e s t we r e s i g n i f i c a n t ( p < 0 . 0 1 ) .
T a b l e 5 . S u mma r y o f S t u d i e s o n Ge n d e r Di f f e r e n c e s i n F u n c t i o n a l Ou t c o me a f t e r S t r o k e
Discussion
The present study was based on a large sample of hospitalized patients with first-ever ischemic stroke, and patients were followed for 5 years to assess long-term functional outcomes. We have previously reported that female patients display worse locomotor activity than male patients at the time of discharge (12) (14) or that male stroke patients received more support from family members in activities of daily living (ADL) (4) . However, most subsequent studies have revealed that women experience greater disability than men after stroke. Table 5 demonstrates the results of recent studies for gender differences in functional outcome among stroke patients (5) (6) (7) (8) (9) (10) (11) (12) . Common findings of these studies, with the exception of 2 studies (5, 9) , have been poor functional outcome among female patients compared with those among male patients. In another study, men were more likely to be discharged home and less likely to be discharged to chronic care facilities after stroke than women (15) , suggesting worse functional status among female patients. As shown in Table 5 , duration of follow-up in previous reports has been less than 1 year after stroke (5) (6) (7) (8) (9) (10) (11) (12) and gender differences were not investigated by subtypes of ischemic stroke.
The precise reasons for gender differences in poststroke functional status remain unclear. However, the following factors have been discussed in relation to poorer outcomes for female patients: differences in mean age between genders (6) (7) (8) ; risk factors for stroke (6, 7, 11) ; distribution of stroke subtypes (7, 11) ; stroke severity on admission (7); poststroke depression (PSD) (16) ; muscular strength (greater in men at all ages) (10) ; prestroke conditions including functional status (6, 8) ; and musculoskeletal comorbidities, such as osteoarthritis of the knee and osteoporosis (10) .
Previous studies have demonstrated that advanced age adversely influences ADL after stroke (17) . In other studies, in which women were significantly older than men, women displayed worse prestroke Rankin scores, and were more often disabled, living at home with community support, or in institutions before stroke. These factors might thus significantly influence worse outcome (6, 8 (6, 7, 11) , and women suffering more cardioembolic strokes and less atherothrombotic and lacunar strokes (7) (7, 18) suggesting that stroke severity at onset might be a predictor of disability or survival.
As has already been reported, PSD is the most frequent mental complication of cerebrovascular diseases (19 (20) .
A recent report emphasized that gender-related differences in muscular strength, which is greater in men at all ages, influences the functional status of stroke patients (10) In addition to functional outcome, the impact of stroke recurrence and mortality are important for discussing longterm prognosis of patients. Regarding gender differences in stroke mortality, the Danish MONICA study group reported that excess risk for death was significantly higher for women than for men during the first year after stroke but did not differ significantly between sexes after that first year (22) . Another study identified that male gender was an important predictor of 6-month mortality in ischemic stroke patients (23) . In the present study, survival rate was also significantly higher for men than for women throughout follow-up. Worse functional outcome among female patients might be related to the lower survival ratio for women. However, the reason for worse functional outcome among women was not clarified in the present study.
In conclusion, our data show that female patients with first-ever ischemic stroke displayed significantly worse functional outcome than male patients even 5 years after stroke, as well as at the time of discharge. In addition, gender differences in functional outcome by stroke subtype were also significant. On the basis of our findings, factors such as risk factors for stroke, distribution of stroke subtypes or prestroke conditions appear relatively unimportant in terms of gender differences in long-term stroke outcomes.
